The high-pressure arc in a model circuit breaker is investigated by optical methods and computational fluid dynamic (CFD) simulations. The aim is to determine the plasma temperature profile and the pressure in the arc to reveal the mechanisms of ablation and pressure build-up. In addition, the comparison of experimental and theoretical results helps to confirm measurement methods as well as the simulation and underlying models. A high current arc is ignited inside polytetrafluorethylen (PTFE) nozzles filled with a small amount of molybdenum disulfide (MoS 2 ), in a carbon dioxide (CO 2 ) atmosphere at ambient pressure (1 bar). Spatially resolved optical emission spectroscopy (OES) is applied to record the arc radiation along the heating channel (a 4 mm gap between the two nozzles) of the model breaker. Several phases of the current half cycle with an amplitude of 5.5 kA over about 10 ms have been studied. Carbon ion and fluorine atom line radiation is then used to estimate the pressure in the arc plasma as well as to determine the radial temperature profiles. Additionally, the recorded arcing voltage and the conventionally measured pressure in the heating volume of the model circuit breaker are considered. High-speed camera images are used to confirm the reproducibility of the arc behavior in different shots, the arc extension in the heating channel and the nearly rotational symmetry which is assumed in the line radiation analysis as well as in the simulations. The measured values are compared to those obtained from CFD-simulations. The applied time-dependent 2D simulation method of the arcing zone and the heating volume includes a radiation transport description and a corresponding treatment of the nozzle ablation. An exhaust of hot plasma into the heating channel between the nozzles has been observed which leads to additional PTFE ablation in the channel. For the temperature profiles a good agreement is observed between the CFD-simulations and the results of the OES. Small deviations between the results of the measurements in the heating volume, the CFD-simulations and the OES have been obtained for the temporal course of the pressure buildup in the heating volume and inside the nozzle, respectively. The comparison indicates the reliability of the OES method for temperature measurement and pressure estimation.
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